in Tl (see Fig. 1 ) is forbidden Ml 
for each indicated hfs component 6 2 P 112 , F + 7 2 P 112
, F' of the transitionf 9
Here ± refer to ±293 nm photon helicities. Also aE, 6E Fig. 2b ). The analyzing power of this method is approximately 0.7. Fig. 3 is a schematic diagram of the apparatus, which we now describe in detail.
The cell consists of a "main" section which encloses the electric field region, and a "stem" section, the thallium reservoir. These are constructed of fused quartz, and are supported by a pumpout tube which is normally kept closed by means of a remotely actuated ground quartz ball-and-socket valve. Surrounding the cell are the "main" and "stem" ovens, which are electrically heated stainless steel (see Fig. 4 at about 920° K (corresponding to a Tl vapor density n ~ 10 em ) and the main portion of the cell is at about 1000° K. The cell-oven assembly is surrounded by three concentric cylindrical stainless-steel heat shields and mounted inside a rough vacuum tank. The pressure in the latter is deliberately maintained at about 5 x 10-3 torr with a controlled air leak so that oven surfaces remain oxidized. This minimizes the presence of chromium and/or manganese vapor which att"cks quartz at
The experiment employs two essentially identical flash-lamp pumped circularly polarized light may be calculated in a straightforward way using coupled rate equations for the 8 Zeeman levels. The solution yields the signal size in the 323 nm channel, compared to the 535 nm signal which would be observed if all 7 2 P 112 atoms were allowed to decay via 7S. When laser 11 is tuned to the 0-1 transition, 6% of the atoms excited to 2 7 P 112 decay at 323 nm, while on the 0-0 transition, the fraction is 10%.
The calculations also yield the polarization analyzing power at the frequencies where data are taken, vs. 2.18~ light intensity, and as a function of purity of 2.18~ circular polarization. The effects of these can be seen in figure 5 .. As the infrared intensity increases, the 323 run signal saturates. Further increase eventually causes a dilution in the measured polarization, due to imperfect 2.18~ photon helicity. c) The electric field polarity is reversed with each pulse.
d) The sign of uv helicity, determined by Pockels cell voltage polarity, is given by the sequence:
The sequence begins in a random place after each set of 128 pulses. It is chosen to eliminate correlations between E polarity and uv helicity.
e) The ir circular polarization reverses after 128 pulses. 
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After 256 pulses the Tijk~ are stored on disk. Eight polarizations P are computed by subtracting the regions:
Tijkl + Tijk2
The following quantities are formed:
Apart from background and residual systematic effects, to be discussed below, and Sf' Sr are the signals in the 0-1 line for the forward and reflected uv beam respectively. Di.r. cancels in the ratio 6P/6M so we ignore it in the following.
For data taken with the mirror blocked, it can then be shown that (16) becomes:
(1 -r)
where f = s 00 /s 01 ~ 0.09, r is the effective reflectance of the quartz cell, and b stands for "blocked data". The false parity asymmetry is then ~+-~- The first term in (19) is due to asymmetric background dilutions, the second to 0-0 contamination. Each of the quantities on the RHS of (19) is measured during data collection. Fine adjustment of the Pockel cell voltage is made during data collection to minimize rb which is nonzero primarily because of polarization imperfections.
Most of our data were collected with the mirror unblocked. This was done to increase signal and reduce systematic effects associated with ~ (the latter is decreased by about a factor of 4 when the mirror is unblocked). However, the uv polarization does suffer a slight degradation on reflection from the mirror, which is back-surfaced, and this can also result in a difference sf -sr which depends on uv circular polarization.
It can be shown that in the "unblocked" case:
The subscript u refers to "unblocked". The first term on the RHS of (20) accounts for forward and reverse beam polarization asymmetries. The other terms describe the dilutions already discussed; all are expressed in terms of measured quantities. It has been assumed in this discussion that the effective reflectance of the front and rear of the cell are the same.
The Effects of Misaligned Electric Fields
A static electric field of ±215 V/cm exists in each interaction region during each pulse. Ideally the field is along the y axis perpendicular to reverses with UV circular polarization and E. It yields a false parity asymmetry equal to that expected for ~P when IBxl = 5.5 gauss. However, during the experiment B < .01 g., so this effect is small and we ignore X it in the following discussion. 
General Treatment of Systematic Effects
We combine the aforementioned effects and write a general m;., = 0:
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In these expressions Q+ = neicJ>, Q_ 
+ 28 6E
2M (EOz

~·
Ex y (n cos cj>-n' cos cj>') -~ ~+ex (n sin cj>-n' Oy ~ Oy Oy In Eq'n (32) the leading term gives true parity violation. The next three terms account for the effect of misaligned electric field; the last two of these are modified by the presence of a magnetic field in the x direction,
Of the next two terms, proportional to (n sin¢+ n' sin¢'), the first depends on E 0 z/E 0 y and is modified by the magnetic field Bx; the second is much smaller and may be ignored. The seventh term describes the 0-0 dilution effect already accounted for in the second term of eq'ns 19 and the 4th term of eq'n 20, Sec 4.3. Finally, the eighth term in Eq. (32) is always very small during the experiment, and may be ignored. 
these terms appearing in !':,FALSE (Eq. 34) all have the same dilutions as !'1p.
To summarize, all possible significant false parity asymmetries appear in the foregoing analysis, and all terms have been measured by independent experiments.
-25-
Data Analysis and Results
Secondary Data Sets and Auxiliary Data
The sequence in which data are accumulated is shown in Table la A weighted average of the normalized ~i is then taken over a run. (See   p   Tables 2,3 ).
Interspersed throughout a run at intervals of approximately 10 basic data sets, are sets of auxiliary measurements needed to determine E 0 E 0 ~E , X, X, X ~E and (n sin¢+ n' sin¢'). A typical sequence of auxiliary measurements z is shown in Table lb . In a typical run, there are about 6 such sequences.
These measurements must also be corrected with Eq'ns 19, 20. In addition measurements with B ~ 0 must be corrected for hyperfine mixing and for X reduction of ~by rotation of the polarization away from the z axis. With these precautions E 0 , E 0 X z, 6E , 6E , and n sin ~ + n' sin ~~ can be extracted X Z reliably and precisely.
Results of the auxiliary measurements are displayed by run in Table 4 .
Quantities 6E 6E are fairly constant from first to last run, although laser beams. The quantity n sin ~ + n' sin ~~ varies more erratically from run to run, since it depends sensitively on Pockels cell alignment, which was reset for each run. There is no indication of variation between re-alignments. The net contribution from this term. averaged over all runs is small.
Results
The normalized average corrections for a given run are subtracted from the weighted average of the normalized ~· The statistical uncertainty associated with each correction is combined in quadrature with the statistical uncertainty in the normalized 6!, for this run. This, finally is a measurement of the parity asymmetry with associated statistical uncertainty. Our total data sample consists of 11 such runs, listed in Tables 2, 3 . A weighted average yields 
The data were also treated by applying the field corrections to each secondary data point and then combining. The results of this method are very close to the values quoted.
Correlation Tests
A correlation study was done on the set of 425 secondary data points, both before and after corrections were applied, to examine the possible dependence of 6p on other system parameters (see Table 5 ).
Before corrections one finds a high correlation between 6P,u and fb -fu (see eq'n 20) as well as between 6P,b and rb (see eq'n 19). The only significant correlation surviving after the corrections is between 6 p,u and rb -ru' and it has reversed sign. This suggests that the correction of Eq'n 20 has been over-estimated (by about 30%). We believe that this is largely due to reflections in the cell, which can only be estimated crudely. Therefore we average the results of our model (Eq. 20) and the predictions of the correlation study, and expand the systematic error to include both possibilities. This lowers the average of 6 by p,u -5 0.10 x 10 from that originally calculated. All other correlations with the corrected data are at an acceptably low level.
Systematic Uncertainties and Final Results
The systematic uncertainties are summarized in Table 6 . In order to compare with theory we calculate 6 = 2 Im & /M. We take p the ratio 2 6p(O-l)/6~ where 6M = 9.0 x 10-3 K. The factor K corrects for reflections from the rear of the main cell, which reduces 6M but not 6p. We estimate K = 1.17, but it might be somewhat smaller, which leads to a skewness in our final result, This result is consistent with theory, (see Eq'n 5).
Conclusions
The result (49) may be expressed in terms of QW' which is defined as 2 (e) P = probability that the 2 data sets come from uncorre1ated parent populations.
(f)
"Time" correlation correlations between successive secondary data points. Low-lying energy levels of Tl (not to scale). -44- Constraints on a, y from:
v-Hadron scattering (factorization hypothesis); SLAC polarized electron experiment;
Res~lts of the present Tl experiment.
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The region of the a, y plane consistent with all of these constraints is cross-hatched.
